The article presents the analysis of the heat power of a heating system in accordance with valid normative documents. It also reveals some other factors influencing both the general heat balance of a building and its microclimate parameters but not taken into account in the analysis. The recommendations have been developed on the improvement of energy efficiency parameters of the buildings. The authors suggest some possible ways of solution of the problem of air-exchange disturbances due to the introduction of automation systems responsible for a continuous monitoring of climatic and micro-climatic conditions as well as for a combined regulation of heat-transfer agent and of fresh air inflow.
Introduction
Recently, both the home building industry and the foreign one have paid top priority attention to the improvement of energy efficiency of residential buildings. It was caused by high prices for power resources as well as by the deterioration of environment " [1] - [5] ".
The improvement of energy efficiency of residential buildings reduces the heat losses by 15-25% for foundation and substructures, by 15-25% for walls, by 20-40% for windows, by 10-20% for roofing structures and by up to 30-35% for the ventilation equipment, respectively. The reduction in heat losses may be achieved by the construction of energy-efficient buildings and structures as well as by the use of special technologies of control over the heat balance of buildings.
The article considers one of the key factors influencing the choice of ventilation and heating equipment -the climatic conditions of the building region -as the consumption of heat energy depends on the ambient air temperature. A proper control over the heat supply system is impossible without consideration of the dynamics of temperature changes.
Methodology of analysis
The climatic conditions in the regions of our country differ much, but every region has some common features, e.g. temperature conditions, average wind velocity, pressure values.
In this connection, special regional maps for the Russian Federation territory have been developed in accordance with the climatic characteristics concerned (SP 20.13330.2011. Loads and effects (SNIP 2.01-07.85*).
The heat energy necessary for residential buildings is established through the Rules of normative energy consumption for communal services stated by the RF Government Decree №306 dated 23.05.2006, and it depends on the average daily ambient air temperature during the heating period. As a rule, the temperature values are taken from the building norms and rules or the climatic regional maps for the Russian Federation territory.
The main criteria of a proper operation of heat supply and ventilation systems for residential buildings are the following: heat balance, air balance and humidity balance. The general case of a heating system analysis is reduced to the solution of the heat balance equation. The heat consumption of residential buildings is determined through the analysis methods which consider the factual heat-engineering characteristics of external enclosure structures and the normative air exchange values.
Neglecting the heat input due to the solar radiation, we can determine the heat power of the heating system for a typical room through the formula (1): For the calculation of the heat power of heating equipment we should consider the constant heat emissions in the rooms:
where dom q -the specific domestic heat emission taken equal to 10 W/m 2 , fl F -the floor area in heated rooms. This value is a constant; it does not depend on the ambient air temperature.
An example of the analysis of the heat power of a heating system
Let us consider a typical residential room with dimensions of 3x4x2.5m 3 and the window of 1.47x1.55 (the room looks north). In accordance with the formula (3) 
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To provide for the required microclimate (+20 0 С) with the average temperature of the coldest 5day-long period (-25 0 С) it is necessary to have the heat power of 750.2 W. However, a wrong operation of the ventilation system causes a surplus heat power which upsets the heat balance.
Let us consider the dynamics characteristics of the required heat power, that is the operation of the heating system depending on the ambient air temperature. The results of the calculations through the aforesaid formulas are presented in Table 1 ; Fig.1 presents the heating system power output depending on the ambient air temperature.
Table 1. Heat Expenditures
The analysis of the aforesaid data proves that the heating system does not reach its balance state because of permanent not-controlled and unpredicted changes in the ambient air temperature.
Qcons with Lvent, W -the real heat power consumption in case when the ventilation system operates properly Fig.1 . The heating system power depending on the ambient air temperature Nowadays, the main kind of operation mode is the centralized control over the heat power output as it makes possible to use the minimum number of simple regulators for the normative temperature of hot water in the hot water supply systems.
It should be noted here that the heat power output in heat supply systems considers only one meteorology factor -the ambient air temperature -which is taken equal for all buildings under heat supply.
The problem of surplus heat emissions could be partly solved through the use of heating equipment with lock accessories (in accordance with SNIP 41-01-2003 and MGSN 3.01.01, the automated thermostatic regulation of the heat flows should be provided for). However, such regulation is possible only within a narrow temperature range.
When the thermoregulator is out of its operation range (as a rule, it happens when the windows are open), the delivery of heat-transfer agent is stopped. Thus, a wrong operation of the valve causes the decrease in the internal air temperature and the shut-down of heating system.
Conclusion
The aforesaid studies revealed some problems connected with the disturbances in the operation of heating supply and ventilation systems.
On the one hand, there is a problem of the air-exchange disturbance because of no infiltration through the windows; on the other hand, the surplus heat power causes the increase in the room temperature.
The required air-exchange may be provided for through the use of inlet valves. But it is necessary to consider the fact that any changes in the ambient air temperature require dynamic changes in the valve flow rate which is practically impossible nowadays.
At the same time, the factors influencing the heat supply requirements of buildings and their particular rooms are quite different; so it is practically impossible to consider them in the process of centralized regulation of the heat power output. In this connection, a combination of various regulation methods seems to be expedient.
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Here the measurement of internal microclimate parameters is very labourconsuming; it requires both the equipment and the qualification concerned.
In this connection, the next logical stage in the development of heating and ventilation systems should be the development and introduction of software considering the dynamics of changes in external and internal temperatures and including all-the-year-round operation cycle of the heating and ventilation systems. The further stage will be the creation of fully automated computer systems for a continuous monitoring of climate and microclimate parameters which perform a combined regulation of the heat-transfer agent and the ventilation.
